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The present invention includes landscaping structures 
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- posite masonry blocks, the composite masonry block 
: comprising a block body having an irregular trapezoi 
dal shape and comprising a front surface and a back 
surface, an upper surface and a lower surface, and first 
and second sidewalls. Both the first and second side 
walls have a first and second part, the sidewall first part 
extends from the block front surface towards the block 
back surface at an angle of no greater than ninety de 
grees in relationship to the block front surface, the side 
wall second part surfaces adjoins and lies between the 
sidewall first parts and the block back surface. The 
block also has a flange extending from the block back 
surface past the height of the block. 
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1. 

COMPOSITE MASONRY BLOCK 

This is a divisional of application Ser. No. 
07/534,831, filed Jun. 7, 1990, now U.S. Pat. No. 
5,062,610, which is a continuation-in-part of U.S. patent 
application Ser. Nos. 07/413,400 and 07/413,050 both 
filed Sep. 28, 1989 and now abandoned. 

FIELD OF THE INVENTION 

This invention relates generally to masonry blocks 
which may be used in the construction of landscaping 
elements. More specifically, the present invention re 
lates to masonry block manufacturing processes and the 
resulting high strength masonry blocks which may be 
used to construct structures such as retaining walls of 
variable patterns. 

BACKGROUND OF THE INVENTION 

Soil retention, protection of natural and artificial 
structures, and increased land use are only a few reasons 
which motivate the use of landscape structures. For 
example, soil is often preserved on a hillside by main 
taining the foliage across that plane. Root systems from 
trees, shrubs, grass, and other naturally occurring plant 
life work to hold the soil in place against the forces of 
wind and water. However, when reliance on natural 
mechanisms is not possible or practical man often re 
sorts to the use of artificial mechanisms such as retain 
ing walls. 

In constructing retaining walls many different materi 
als may be used depending upon the given application. 
If a retaining wall is intended to be used to support the 
construction of an interstate roadway, steel or a con 
crete and steel retaining wall may be appropriate. How 
ever, if the retaining wall is intended to landscape and 
conserve soil around a residential or commercial struc 
ture a material may be used which compliments the 
architectural style of the structure such as wood timbers 
or concrete block. 
Of all these materials, concrete block has received 

wide and popular acceptance for use in the construction 
of retaining walls and the like. Blocks used for these 
purposes include those disclosed by Risi et al., U.S. Pat. 
Nos. 4,490,075 and Des. 280,024 and Forsberg, U.S. Pat. 
Nos. 4,802,320 and Des. 296,007 among others. Blocks 
have also been patterned and weighted so that they may 
be used to construct a wall which will stabilize the 
landscape by the shear weight of the blocks. These 
systems are often designed to "setback' at an angle to 
counter the pressure of the soil behind the wall. Setback 
is generally considered the distance which one course 
of a wall extends beyond the front of the next highest 
course of the same wall. Given blocks of the same pro 
portion, setback may also be regarded as the distance 
which the back surface of a higher course of blocks 
extends backwards in relation to the back surface of the 
lower wall courses. In vertical structures such as retain 
ing walls, stability is dependent upon the setback be 
tween courses and the weight of the blocks. 
For example, Schmitt, U.S. Pat. No. 2,313,363 dis 

closes a retaining wall block having a tongue or lip 
which secures the block in place and provides a certain 
amount of setback from one course to the next. The 
thickness of the Schmitt tongue or lip at the plane of the 
lower surface of the block determines the setback of the 
blocks. However, smaller blocks have to be made with 
smaller tongues or flanges in order to avoid compromis 
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2 
ing the structural integrity of the wall with excessive 
setback. Manufacturing smaller blocks having smaller 
tongues using conventional techniques results in a block 
tongue or lip having inadequate structural integrity. 
Concurrently, reducing the size of the tongue or flange 
with prior processes may weaken and compromise this 
element of the block, the course, or even the entire wall. 

Previously, block molds were used which required 
that the block elements such as a flange beformed from 
block mix or fill which was forced through the cavity of 
the mold into certain patterned voids within the press 
stamp or mold. The patterned voids ultimately become 
the external features of the block body. These processes 
relied on the even flow of a highly viscous and abrasive 
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fill throughout the mold, while also not allowing for 
under-filling of the mold, air pockets in the fill or the 
mold, or any other inaccuracies which often occur in 
block processing. 
The result was often that a block was produced hav 

ing a well compressed, strong block body having weak 
exterior features. Any features formed on the block 
were substantially weaker due to the lack of uniform 
pressure applied to all elements of the block during 
formation. In turn, weaker exterior features on the out 
side of the block such as an interlocking flange could 
compromise the entire utility of the block if they crum 
ble or otherwise deteriorate due to improper formation. 
The current design of pinless, mortarless masonry 

blocks generally also fails to resolve other problems 
such as the ability to construct walls which follow the 
natural contour of the landscape in a radial or serpen 
tine pattern. Previous blocks also have failed to provide 
a system allowing the use of anchoring mechanisms 
which may be affixed to the blocks without complex 
pinning or strapping fixtures. Besides being complex, 
these pin systems often rely on only one strand or sec 
tion of a support tether which, if broken, may com 
pletely compromise the structural integrity of the wall. 
Reliance on such complex fixtures often discourages the 
use of retaining wall systems by the every day home 
owner. Commercial landscapers generally avoid com 
plex retaining wall systems as the time and expense 
involved in constructing these systems is not support 
able given the price at which landscaping services are 
sold. 
As can be seen the present state of the art of forming 

masonry blocks as well as the design and use of these 
blocks to build structure has definite shortcomings. 

SUMMARY OF THE INVENTION 
In accordance with the present invention there is 

provided a composite masonry block comprising a 
block body having a front surface and a substantially 
parallel back surface, an upper surface and a lower 
surface, and first and second sidewall surfaces each 
comprising a first and second part. The sidewall first 
part extends from the block front surface towards the 
block back surface at an angle of no greater than ninety 
degrees in relationship to the block front surface. The 
sidewall second part adjoins and lies between the side 
wall first part and the block back surface. The block of 
the present invention also comprises a flange extending 
from the block back surface past the height of the block. 

In accordance with a further aspect of the present 
invention there are provided landscaping structures 
such as retaining walls comprising a plurality of 
courses, each of the courses comprising a plurality of 
the composite masonry blocks of the present invention. 
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In accordance with an additional aspect of the pres 
ent invention there is provided a masonry block mold, 
the mold comprising two opposing sides and a front and 
back wall. The opposing sides adjoin each other 
through mutual connection with the mold front and 
back walls. The mold has a central cavity bordered by 
the mold opposing sides and the mold front and back 
wall. The mold opposing sides comprise stepped means 
for holding additional block mix in the mold cavity 
adjacent the front and back walls. 

In accordance with another aspect of the present 
invention there is provided a method of using the com 
posite masonry block mold of the present invention 
comprising filling the mold, subjecting the fill to pres 
sure, and ejecting the formed masonry blocks from the 
mold. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a preferred embodi 
ment of the mortarless retaining wall block in accor 
dance with the present invention. 

FIG. 2 is a top plan view of the mortarless retaining 
wall block shown in FIG. 1. 

FIG. 3 is a side elevational view of a mortarless re 
taining wall block shown in FIG. 1. 
FIG. 4 is a perspective view of an alternative embodi 

ment of the mortarless retaining wall block in accor 
dance with the present invention. 
FIG. 5 is a top plan view of the mortarless retaining 

wall block depicted in FIG. 4. 
FIG. 6 is a side elevational view of the mortarless 

retaining wall block depicted in FIGS. 4 and 5. 
FIG. 7 is a partially cut away perspective view of a 

retaining wall having a serpentine pattern constructed 
with one embodiment of the composite masonry block 
of the present invention. 

FIG. 8 is a partially cut away perspective view of a 
retaining wall constructed with one embodiment of the 
composite masonry block of the present invention 
showing use of the block with anchoring matrices laid 
into the ground. 
FIG. 9 is a cut away view of the wall shown in FIG. 

8 taken along lines 9-9. 
FIG. 10 is a schematic depiction of one embodiment 

of the method of the present invention. 
FIG. 11 is a side elevational view of one embodiment 

of the masonry block mold in accordance with the pres 
ent invention. 

FIG. 12 is a top plan view of the masonry block mold 
shown in FIG. 11 in accordance with the present inven 
tion. 

FIG. 13 is an exploded perspective view of one em 
bodiment of the masonry block mold of the present 
invention showing application of the supporting bars, 
core forms, and stamp plate. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Accordingly, the present invention provides a com 
posite masonry block, structures resulting from this 
block, a masonry block mold for use in manufacturing 
the block of the present invention, and a method of 
using this mold. The present invention provides a mor 
tarless interlocking masonry block having a high struc 
tural integrity which may be used to construct any 
number of structures having a variety of patterns. 
Moreover, the block of the present invention is made 
through a process and mold which facilitates and en 
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4. 
hances the formation of a high strength block with an 
interlocking element which also has a high structural 
integrity and allows the fabrication of various landscap 
ing structures of high strength. 

COMPOSITE MASONRY BLOCK 
Referring to the drawings wherein like numerals 

represent like parts throughout several views, a com 
posite masonry block 15 is generally shown in FIGS. 
1-3 and 4-6. The first aspect of the present invention is 
a composite masonry block having an irregular trape 
zoidal shaped block body 20. 
The block body generally comprises a front surface 

22 and a back surface 24 which are substantially parallel 
to each other. The front 22 and back 24 surfaces are 
separated by a distance comprising the depth of the 
block. The block also has an upper surface 26 and a 
lower surface 28 separated by a distance comprising the 
height of the block 15. The lower surface 28 generally 
has a smaller area proportion than the upper surface 26, 
FIG. 3. 
The block also has a first 30 and second 31 sidewall 

separated by a distance comprising the width of the 
block, FIGS. 2 and 5. The sidewalls adjoin the block 
upper and lower surfaces. Both sidewalls comprise a 
first and second part. The sidewall first part extend from 
the block front surface towards the back surface at an 
angle of no greater than ninety degrees in relationship 
to the block front surface. The sidewall second part 
adjoins and lies between the first part and the block 
back surface. 
The block also has a flange 40 spanning the width of 

the block back surface 24 and extending from the block 
back surface 24 past the height of the block, FIGS. 3 
and 6. Generally, the flange comprises a setback surface 
42 and a locking surface 44. The setback surface 42 
extends from the lower edge of the flange 40 in a plane 
parallel to the block upper 26 and lower 28 surfaces 
towards the block front surface 22 to adjoin the flange 
locking surface 44. The locking surface extends from 
the plane of the block lower surface 28 and adjoins the 
setback surface 42. 
The first element of the composite masonry block of 

the present invention is the body of the block 20, FIGS. 
1-3. The block body 20 provides weight and physical 
structure to the system in which the block is used. 
Landscaping elements such as retaining walls often 
must be constructed of units which not only provide a 
structural impediment to resist the natural flow of soil, 
but must also provide the shear weight to withstand 
these forces. Moreover, the body of the block functions 
to provide the supporting surfaces which may be used 
to seat an aesthetically pleasing pattern such as that 
found on the front surface 22 of the block, FIG. 1. 
Finally the body of the block of the present invention 
provides a substrate for holding elements which help 
form an interlocking matrix with other blocks when 
used in a structure such as a wall. In particular, the 
block carries a flange 40 which assists in the interlock 
ing function of the block. 

Generally, the block may take any number of shapes 
in accordance with the present invention. Distinctive of 
the present invention is the ability to use the block seen 
in FIGS. 1-3 and 4-6 to construct either straight or 
serpentine walls. Accordingly, the block of the present 
invention preferably has an irregular trapezoidal shape 
having a parallel front 22 and back surfaces 24, FIG. 2. 
The necessarily irregular nature of the trapezoidal 
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block of the present invention comes from the blocks 
two part sidewalls 30, 31, FIG. 2. 
As can be seen, the block body 20 generally has eight 

surfaces. The front surface 22 generally faces outward 
from the structure and may either have a plain or a 
roughened appearance to enhance the blocks aesthetic 
appeal. In fact, the block front surface 22 may be 
smooth, rough, planar or nonplanar, single faceted or 
multifaceted. 
The back surface 24 of the block generally lies paral 

lel to the front surface 22. The top surface 26 generally 
lies parallel to the bottom surface 28. As can be seen, 
FIG. 3, the upper surface has a greater depth across the 
block than the lower surface 28. Generally, the differ 
ence in depth between the upper surface 26 and the 
block lower surface 28 is attributable to the position of 
the flange 40, extending in part from the lower surface 
of the block, FIG. 3. 
The block body sidewall surfaces 30, 31 lie across the 

width of the block, FIG. 2. The sidewalls of the block 
body of the present invention allow for the construction 
of straight structures or serpentine structures and more 
particularly outside radius turns. Accordingly, the 
block sidewalls are preferably of two-part construction. 
As can be seen in FIG. 2, the block sidewall first parts 
34, 38 extend on either side of the block from the block 
front surface at an angle, alpha, of approximately ninety 
degrees toward the block back surface, FIG. 2. 

Generally, at about one-fifth to about one-quarter of 
the depth of the block, the sidewall first part 38 joins the 
sidewall second part, FIGS. 2 and 3. The sidewall sec 
ond part 32, 36 generally continue further towards the 
back surface 24 of the block body. Preferably, the side 
wall second surfaces converge towards each other as 
these surfaces move towards the back surface of the 
block. The angle, beta, of the sidewall second prefera 
bly ranges in magnitude from about 30 degrees to about 
60 degrees in relation to the block back surface, FIG. 2. 
This provides structures having a more aesthetically 
preferable or pleasing appearance by avoiding a 
"stepped' appearance which results from the adjacent 
placement of blocks having an extreme sidewall angle. 
The two-part sidewalls allow for the construction of 

aligned, straight walls given the sidewall first part 
which aligns with adjoining sidewall first parts of 
blocks in the same wall course, (see 34, 38, FIG. 8). 
Optionally, the same embodiment of the block of the 
present invention allows the construction of aligned 
serpentine structure 45, FIG. 7. 

Alternatively, the first part of the sidewall surfaces 
may have an angle, alpha, which is less than ninety 
degrees, FIGS. 4-6. This embodiment of the block of 
the present invention may more preferably be used in 
the construction of serpentine structures such as that 
shown in FIG. 7. In this instance, the block sidewall 
first part provides a block with a more aesthetically 
refined, rounded or multi-faceted front surface 22, FIG. 
4. The sidewall second part in this embodiment of the 
block of the present invention also converge along an 
gle, beta, towards the rear surface of the block allowing 
the construction of a structure similar to that shown in 
F.G. 7. 
The block of the present invention also comprises a 

flange 40, FIGS. 3 and 6. The flange 40 assists in provid 
ing an effective interlocking mechanism which stabi 
lizes the structures made in accordance with the present 
invention. Moreover, the block mold and method of 
molding blocks of the present invention allow the for 
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6 
mation of block elements, such as flange 40, having high 
structural strength. The processing simultaneously af. 
fords the construction of interlocking elements having 
minimal size. The result of flanges having such minimal 
size is a structure having minimal setback and maximum 
stability given the weight and proportions of the blocks 
used. 
The flange 40 may take any number of forms. Prefer 

ably, the flange 40 spans the width the blocks back 
surface 24 and extends from the block back surface 
beyond the height of the block. Generally, the flange 40 
will extend beneath the lower surface of the block so 
that when stacked the flange 40 of each ascending block 
will hang over and lock onto the back surface of the 
block of the adjacent block in the next lowest course, 
FIG. 9. 
The flange 40 may comprise any number of surfaces 

to aid in seating and locking the block in place. Prefera 
bly, the flange has a setback surface 42 and a locking 
surface 44. The setback surface generally adjoins and 
extends from the lower edge of the flange in a plane 
parallel to the block upper and lower surfaces. Adjoin 
ing the flange setback surface 42 and the block lower 
surface 28 is the flange locking surface 44, FIGS. 3 and 
6. 
The width of the setback surface determines the 

amount that the blocks of each successive course will 
setback from blocks from the next lower course. Gener 
ally, each successive course of blocks should setback far 
enough to maintain the stability of the soil behind the 
wall. In turn, flange 40 generally should be large 
enough to provide a high strength interlocking element, 
while remaining small enough to retain the stability of 
the wall. To this end, the width W of the setback sur 
face 42, FIGS. 3 and 6, generally ranges in width from 
about 1 inch to about 2 inches across its base. This width 
range provides minimal setback while ensuring the pro 
vision of a strong flange. 

In its most preferred mode, the block of the present 
invention is suitable for both commercial and residential 
use by landscapers as well as homeowners for use in 
building landscape structures. In this instance, the block 
generally weighs from about 50 lbs. to about 100 lbs. 
and more preferably 65 lbs. to 75 lbs. and has a height of 
about 3 inches to 12 inches, and more preferably 3 
inches to 6 inches, a width of about 12 inches to about 
18 inches, and more preferably 14 inches to 16 inches, 
and a length of about 6 inches to about 24 inches and 
more preferably 14 inches to about 16 inches. These 
measurements allow the maintenance of the appropriate 
weight to width ratio of the block, provide a block 
weighted to allow manual transport by one person, and 
ensures optimal efficiency in the use of machinery. 

BLOCK STRUCTURES 

The composite masonry block 15 of the present in 
vention may be used to build any number of landscape 
structures. Examples of the structures which may be 
constructed with the block of the present invention are 
seen in FIGS. 7-9. As can be seen in FIG. 7, the com 
posite masonry block of the present invention may be 
used to build a retaining wall 45 using individual 
courses 47 to construct to any desired height. The 
blocks may be stacked in an even pattern or an offset 
pattern depending on the intended application. 

Generally, construction of a structure such as a re 
taining wall 45 may be undertaken by first defining a 
trench area beneath the plane of the ground 48 in which 
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to deposit the first course 49 of blocks, FIGS. 7 and 8. 
Once defined, the trench is partially refilled and tamped 
or flattened. The first course 49 of blocks is then laid 
into the trench, FIG. 8. The first course of blocks may 
often comprise blocks which are laid on their back in 
order to define a pattern or stop at the base of the wall. 
As can be seen in FIGS. 7-9, successive courses of 
blocks are then stacked on top of preceding courses 
while backfilling the wall with soil 48". As stability is 
dependent upon weight and minimal setback, the mini 
mal setback provided by the blocks of the present in 
vention assists in further stabilizing even lighter weight 
blocks. This minimal setback adds to the stability of 
smaller size blocks by slowing the horizontal movement 
backward of the wall through the addition of successive 
COSes. 
As can be seen in FIGS. 7 and 8 the blocks of the 

present invention allow for the production of serpentine 
or straight walls. The blocks may be placed at an angle 
in relationship to one another so as to provide a serpen 
tine pattern having convex and concave surfaces, FIG. 
7. Moreover, depending on which embodiment of the 
block of the present invention is used, various patterns, 
serpentine or straight, may be produced in any given 
structure. 
One benefit of the blocks of the present invention is 

their two part sidewall. While the first part of the side 
wall has a right angle in relationship to the front surface 
of the block 22, the second part of the block sidewalls 
converge or angle towards each other as the sidewall 
moves towards the back surface 24 of the block. The 
converging second part of the block sidewalls allows 
the blocks to be set in a range of angles relative to adja 
cent blocks of the same course, FIG. 7. 
Moreover, when a straight wall is desired, FIG. 8, the 

blocks of the present invention allow for the placement 
of the blocks flush against each other. As can be seen in 
FIG. 8, block sidewall first part surfaces 38 and 34 of 
two adjacent blocks are flush against one another. This 
allows for the construction of a wall having tighter 
block placement. 

In contrast, if a more highly angled serpentine wall is 
desired the block depicted in FIGS. 4-6 may be used. 
This block comprises sidewall first parts 34, 38 which 
have an angle and which may be less than 90. As can be 
seen, the sidewalls first part 34, 38 effectively become 
the second and third faces along with the block front 
surface 22, of a three faceted front of the block. The 
lack of a 90' sidewall first part shortens the effective 
length of the block depicted in FIGS. 4-6. Thus, in 
angling the blocks of FIGS. 4-6 the length of the side 
walls first part 34, 38 does not become a factor block 
placement. As a result blocks of the same relative size 
and weight may be used more efficiently given limited 
space. 
As can be seen in FIG. 8, a supporting matrix 42 may 

be used to anchor the blocks in the earth fill 48' behind 
the wall. One advantage of the block of the present 
invention is that despite the absence of pins, the distor 
tion created by the block flange 40 anchors the entire 
width of the matrix 42 when pressed between two adja 
cent blocks of different courses, FIG. 9. 

In this instance, a wall is constructed again by form 
ing a trench in the earth. The first course 49 of the wall 
is seated in the trench and will be under soil once the 
wall is backfilled. The blocks 15 are placed on a secur 
ing mat or matrix 42 which is secured within the bank 
48' by deadheads 44. The deadheads 44 serve as an 
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additional stabilizing factor for the wall providing addi 
tional strength. The deadheads 44 may be staggered at 
given intervals over the length of each course and from 
course to course to provide an overall stability to the 
entire wall structure. 

BLOCK MOLDING THE BLOCKS 

An additional aspect of the present invention is the 
process for casting or forming the composite masonry 
blocks of this invention using a masonry block mold. 
Generally, the process for making this invention in 
cludes block molding the composite masonry block by 
filling a block mold with mix and casting the block by 
compressing the mix in the mold through the applica 
tion of pressure to the exposed mix at the open upper 
end of the block mold. Formation of the block of the 
present invention is undertaken with a stepped mold to 
ensure that the pressure applied to the entire block 15 is 
uniform across the body 20 and flange 40. 
An outline of the process can be seen in the flow 

chart shown in FIG. 10. Generally, the processes is 
initiated by mixing the concrete fill. Any variety of 
concrete mixtures may be used with this invention de 
pending upon the strength, water absorption, density, 
and shrinkage among other factors desired for the given 
concrete block. One mixture which has been found to 
be preferable includes cementatious materials such as 
cement or fly ash, water, sand, and gravel or rock. 
However, other components including plasticizers, 
water proofing agents, cross-linking agents, dyes, color 
ants, pigments etc. may be added to the mix in concen 
trations up to 5 wt-% depending upon the physical 
characteristics which are desired in the resulting block. 

Blocks may be designed around any number of differ 
ent physical properties in accordance with ASTM Stan 
dards depending upon the ultimate application for the 
block. For example, the fill may comprise from 75 to 
95% aggregate being sand and gravel in varying ratios 
depending upon the physical characteristics which the 
finished block is intended to exhibit. The fill generally 
also comprises some type of cementatious materials at a 
concentration ranging from 4% to 12%. Other constitu 
ents may then be added to the fill at various trace levels 
in order to provide blocks having the intended physical 
characteristics. 

Generally, once determined, the fill constituents may 
be placed in any number of general mixers including 
those commonly used by those with skill in the art for 
mixing cement and concrete. To mix the fill, the aggre 
gate, the sand and rock, is first dumped into the mixer 
followed by the cement. After one to two and one-half 
minutes, any plasticizers that will be used are added. 
Water is then introduced into the fill in pulses over a 
one to two minute period. The concentration of water 
in the mix may be monitored electrically by noting the 
resistance of the mix at various times during the process. 
While the amount of water may vary from one fill for 
mulation to another fill formulation, it generally ranges 
from about 1% to about 6%. 
Once the fill is mixed, the fill is then loaded into a 

hopper which transports the fill to the mold 50 within 
the block machine, FIGS. 11 and 12. 
The mold 50 generally comprises at least four sides 

bordering a central cavity. As can be seen in FIG. 12, 
the mold generally has a front wall 58, a back wall 56, 
and a first 52 and second 54 opposing side. The oppos 
ing sides (52, 54) are each generally stepped in area 53 
having a depressed center length (52, 54) and an ele 
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vated higher end adjacent the front and back walls, 
FIG. 11. The central cavity 55 is bordered by these 
walls. 
Core forms 62 may also be placed in the mold cavity 

55 prior to loading the mold with block mix. Generally, 
the core forms 62 may be supported by bars 60 posi 
tioned across opposing first 52 and second 54 sidewalls 
and adjacent to the stepped regions 53 in each of these 
sidewalls. 
Turning to the specific aspects of the mold, the mold 

functions to facilitate the formation of the blocks. Ac 
cordingly, the mold may comprise any material which 
will withstand the pressure to be applied to block fill by 
the head. Preferably, metals such as steel alloys having 
a Rockwell "C"-scale ranging from about 60-65 pro 
vide optimal wear resistance and the preferred rigidity. 
Generally, metals found useful in the manufacture of 
the mold of the present invention include high grade 
carbon steel 41-40 AISI (high nickel content, prehard 
ened steel), carbon steel 40-50 (having added nickel) 
and the like. A preferred material includes carbon steel 
having a structural ASTM of A36. 
The mold of the present invention may be made by 

any number of means known to those of skill in the art. 
Generally, the mold is produced by cutting the stock 
steel, patterning the cut steel, providing an initial weld 
to the patterned mold pieces and heat treating the mold. 
Heat treating generally may take place attemperatures 
ranging from 1000' F. to 1400" F. for 4 to 10 hours 
depending on the ability of the steel to withstand pro 
cessing and not distort. After heat treating, final welds 
are then applied to the pieces of the mold. 
Turning to the individual elements of the mold, the 

mold walls generally function according to their form 
by withstanding the pressure created by the press. Fur 
ther, the walls measure the height and depth of the 
resulting blocks. Accordingly the mold walls must be 
made of a thickness which will accommodate the pro 
cessing parameters of block formation given a specific 
mold composition. Preferably, the mold walls range in 
thickness from about 0.25 inch to about 2.0 inches, pref. 
erably from about 0.75 inch to 1.5 inches. 

Additionally, the mold sidewalls function to ensure 
that uniform pressure is applied throughout the entire 
block during formation. Uniform pressure on all block 
elements is ensured by retaining additional block fill or 
mix adjacent the mold front 56 and back 58 wall in areas 
55A and 55B, which will be the area in which the block 
flange 40 (FIGS. 3 and 6) is formed. By retaining mix in 
areas 55A and 55B, the same compression is applied to 
the mix which becomes the block body and to the mix 
which becomes the block flange. The application of 
uniform pressure to the block flange allows the con 
struction of smaller blocks having smaller, stronger 
flanges. In turn, a smaller flange provides a block which 
results in a more vertical structure such as a wall having 
less setback from course to course and, as a result, 
greater stability over its height. 

Generally, the mold sidewalls 52, 54 may take any 
form which provides this function. Preferably, the mold 
sidewalls 52, 54 are stepped 53 as can be seen in FIGS. 
11 and 12. Turning to FIG. 11, mold sidewall 54 is 
stepped twice across its length in region 53 to create a 
depressed central length 54 in the sidewall 54. In FIG. 
11, the mold 50 is shown during the actual block forma 
tion step, with the head 72 compressed onto the block 
fill in the mold 50. 
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The mold may preferably also comprise support bars 

60 and core forms 62. The support bars 60 hold the core 
forms 62 in place and act as a stop for block fill or mix 
which is retained in the elevated (or stepped) region of 
the mold 50 thereby preventing the fill from flowing 
back into the area bordered by the depressed central 
lengths 52' and 54 of sidewalls 52 and 54. Here again, 
the support bars may take any shape, size material com 
position which provides these functions. 
As can be seen more clearly in FIG. 12, support bar 

60 is preferably long enough to span the width of mold 
50 resting on opposing sidewalls 52 and 54. Preferably 
the support bars 60 are high enough to restrict the flow 
of fill into the central area of the mold cavity 55. Com 
plementing this function, the support bars 60 are gener 
ally positioned in the depressed central areas 52' and 54 
of the opposing sidewalls immediately adjacent stepped 
region 53, FIG. 12. 
As can be seen in outline in FIG. 11, the core forms 

62 are supported by bars 60 which span the width of the 
mold 50 resting on the opposing sidewalls 52, 54. The 
head 72 and head stamp 70 (also seen in outline (FIG. 
11)) are patterned to avoid contact with the core forms 
62 and support bars 60. 
The core forms have a number of functions. The core 

forms 62 act to form voids in the resulting composite 
masonry block. In turn, the core forms lighten the 
blocks, reduce the amount of fill necessary to make a 
block and add a handle to the lower surface of the block 
which assists in transport and placement of the blocks. 
In concert with these functions the cores may take any 
number of forms. Preferably, the core forms are approx 
imately three inches square and penetrate from about 
60% to about 80% of the blocks height and most prefer 
ably about 70% to 80% of the block height. Also pre 
ferred, as can be seen in the exploded view provided in 
FIG. 13, the core forms 62 are affixed to the support bar 
60 at insert regions 60A. These insert regions 60A assist 
in positioning the cores and during processing, reduce 
the build up of block mix or fill on the lower edge of the 
support bar 60. In turn, maintaining a support bar 60 
clean of mix build up maintains the planarity of the 
lower surface of blocks formed in accordance with the 
present invention. 

In operation, the mold 50 is generally positioned in a 
block molding machine atop a removable or slidable 
substrate 80, FIG. 13. The support bars 60 and core 
forms 62 are then placed into the mold 50. The mold 50 
is then loaded with block mix or fill. As configured in 
FIG. 12, the mold 50 is set to form two blocks simulta 
neously in "siamese' pattern. As will be seen, once 
formed and cured, the blocks may be split along the 
edge created by flange 51 generally along axis A. 

Prior to compression the upper surface of the mold 50 
is scraped or raked with a feed box drawer (not shown) 
to remove excess fill. Scraping of the mold is preferably 
undertaken in a side-to-side direction in order to avoid 
contact with the side bars 60. Also, removal of the 
excess fill from the mold by scraping from the side 
allows for the depressed central lengths 52' and 54 of 
the mold and does not disturb the fill at the stepped ends 
of the mold 50. 
The mold is then subjected to compression directly 

by head 70 (shown in outline complete in FIG. 11 and in 
perspective in FIG. 13). Preferably the head 70 is pat 
terned 74 to avoid the support bars 60 and core forms 
62. Also, as can be seen in FIG. 13, the head 70 prefera 
bly has an instep 75 which shape complements and 
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results in, the formation of the block flange 40. Instead 
of relying on the head to force block fill towards either 
end of the mold 50 into instep 75 to create a flange, the 
mold 50 maintains fill in the stepped regions at either 
end of the mold 50. The fill in these regions comes into 
direct contact with instep 75 immediately upon lower 
ing of the head 70. As a result, the fill in this stepped 
area is subjected to the same pressure as the fill in other 
areas of the mold. This results in a flange 40 of the same 
structural strength as the other elements of the block 15. 
Once the mold has been filled, leveled by means such 

as a feed-box drawer, and agitated, a compression 
mechanism such as a head converges on the exposed 
surface of the fill. The head acts to compress the fill 
within the mold for a period of time sufficient to form a 
solid contiguous product. The head 70, as known to 
those of skill in the art, is a unit which has a pattern 
which mirrors the blocks and core forms 62 and is com 
plementary to that of the mold 50. Generally, the com 
pression time may be anywhere from to 3 seconds and 
more preferably about 1.5 to about 2 seconds. The com 
pression pressure applied by the head ranges from about 
5000 to 8000 psi and preferably is about 7500 psi. Once 
a compression period is over, the head in combination 
with an underlying pallet 80 acts to strip the blocks 15 
from the mold 50. At this point in time, the blocks are 
formed. Any block machine known to those of skill in 
the art may be used. One machine which has been found 
useful in the formation of blocks in accordance with the 
present invention is a Besser V-3/12 block machine. 

Prior to compression the mold may be vibrated. Gen 
erally, the fill is transported from the mixer to a hopper 
which then fills the mold 50. The mold is then agitated 
for up to two or three seconds, the time necessary to 
ensure that the fill has uniformly spread throughout the 
mold. The blocks are then formed by the compressing 
action of the head. 
Once the blocks are formed, they may be cured 

through any means known to those of skill in the art. 
Curing mechanisms such as simple air curing, autoclav 
ing, steam curing or mist curing, are all useful methods 
of curing the block of the present invention. Air curing 
simply entails placing the blocks in an environment 
where they will be cured by the open air. over time. 
Autoclaving entails placing the blocks in a pressurized 
chamber at an elevated temperature for a certain period 
of time. The pressure in the chamber is then increased 
by creating a steady mist in the chamber. After curing is 
complete the pressure is released from the chamber 
which in turn draws the moisture from the blocks. 
Another means for curing blocks is by steam. The 

chamber temperature is slowly increased over two to 
three hours and then stabilized during the fourth hour. 
The steam is gradually shut down and the blocks are 
held at the eventual temperature, generally around 
20-200 F. for two to three hours. The heat is then 

turned off and the blocks are allowed to cool. In all 
instances, the blocks are generally allowed to sit for 
twelve to twenty-four hours before being stacked or 
stored. Critical to curing operations is a slow increase in 
temperature. If the temperature is increased too 
quickly, the blocks may "case-harden.” Case-hardening 
occurs when the outer shell of the blocks hardens and 
cures while the inner region of the block remains un 
cured and moist. While any of these curing mechanisms 
will work, the preferred curing means is autoclaving. 
Once cured, the blocks may be split if they have been 

cast "sianese" or in pairs. Splitting means which may 
w 

O 

15 

20 

25 

30 

35 

45 

50 

55 

65 

12 
be used in the method of the present invention include 
a manual chisel and hammer as well as machines known 
to those with skill in the art for such purposes. Splitting 
economizes the production of the blocks of the present 
invention by allowing the casting of more than one 
block at any given time. When cast in pairs, the blocks 
15, FIG. 13, may be cast to have an inset groove created 
by flange 51 on their side surfaces between the two 
blocks. This groove provides a natural weak point or 
fault which facilitates the splitting action along axis A. 
The blocks may be split in a manner which provides a 
front surface 22 which is smooth or coarse, single 
faceted or multi-faceted, as well as planar or curved. 
Preferably, splitting will be completed by an automatic 
hydraulic splitter. Once split, the blocks may be cubed 
and stored. 
The above discussion, examples, and embodiments 

illustrate our current understanding of the invention. 
However, since many variations of the invention can be 
made without departing from the spirit and scope of the 
invention, the invention resides wholly in the claims 
hereafter appended. 
We claim as our invention: 
1. A retaining wall comprising at least a first lower 

course and a second upper course, each of said courses 
comprising one or more composite masonry blocks, 
each of said masonry blocks comprising: 

(a) a block body, said block body comprising a front 
surface and a back surface separated by a distance 
comprising the depth of the block, an upper surface 
and a lower surface separated by a distance com 
prising the height of the block, and first and second 
sidewall surfaces adjoining said block upper and 
lower surfaces-both said first and second sidewall 
surfaces each comprising a first and second part, 
said sidewall first part surfaces extending from said 
block front surface towards said block back surface 
at an angle of no greater than ninety degrees in 
relationship to said block front surface, said side 
wall second part surface adjoining and lying be 
tween said sidewall first parts and said block back 
surface; and 

(b) a flange affixed to the block adjacent said rear 
surface and extending downwardly from said block 
body, said flange comprising a locking surface 
adapted to nest with the next lowest course of 
blocks, said locking surface extending downwardly 
from the plane of said block lower surface; 

said wall further comprising at least one anchoring 
matrix interposed between a portion of at least said first 
course block and a portion of at least said second course 
block wherein the lower surface of said second course 
block is positioned on top of the upper surface of said 
first course block, the block flange of said second course 
block being positioned adjacent and behind the block 
back surface of said first course block, said anchoring 
matrix is distorted by said second course block flange 
and said matrix is fixed in position between the first and 
second courses by the distorted interposition of said 
matrix between said first and second course blocks and 
the weight of said second course. 

2. The retaining wall of claim 1 wherein said retaining 
wall masonry blocks comprise sidewall first part sur 
faces extending from said block front surface towards 
said block back surfaces at an angle of less than ninety 
degrees in relationship to said block front surface. 

3. The retaining wall of claim 2 wherein said wall 
comprises at least one anchoring matrix positioned be 
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tween at least two adjacent blocks of two difference 
COTSCS. 

4. The wall of claim 2 wherein said wall has a serpen 
tine pattern. 

5. The retaining wall of claim 1 wherein the block of 
said first course is vertically offset from the block of 
said second course. 

6. The retaining wall of claim 1 wherein said block 
body lower surface has a smaller area than said block 
body upper surface. 

7. The retaining wall of claim 1 wherein said retaining 
wall blocks comprise a block body having a first and 
second side wall separated by a distance comprising the 
width of the block, said block flange spanning the width 
of said block back surfaces. 

8. The retaining wall of claim 1 wherein said block 
body front surface is concave. 

9. The retaining wall of claim 8 wherein said wall has 
a serpentine pattern. 

10. The retaining wall of claim 1 wherein said block 
body front surface is substantially planar. 

11. The retaining wall of claim 1 wherein said block 
body front surface is faceted. 

12. The retaining wall of claim 1 wherein said block 
flange comprises a set back surface, said set back surface 
extending from said flange in a plane parallel to the 
block upper and lower surfaces and towards said block 
front surface to adjoin said flange locking surface. 

13. A retaining wall comprising at least a first lower 
course and a second upper course, each of said courses 
comprising: 

(a) one or more composite masonry blocks, each of 
said blocks comprising a block body comprising a 
front surface and a back surface separated by a 
distance comprising the depth of the block, an 
upper surface and a lower surface separated by a 
distance comprising the height of the block, and 
first and second sidewall surfaces adjoining said 
block upper and lower surfaces, said upper and 
lower surfaces adjoining said front and back sur 
faces, and said front and back surfaces adjoining 
said first and second sidewall surfaces, wherein 
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each of said surfaces meet to form an edge and 
wherein at least said second upper course block 
comprises a flange adjacent said second course 
block back surface extending downwardly from 
said second course block lower surface, said flange 
comprising a locking surface adapted to nest with 
an edge of a block in the next lower course; and 

(b) at least one anchoring matrix interposed between 
a portion of said first course block and a portion of 
said second course is positioned on top of the upper 
surface of said first course block, the back edge of 
said first course block being nested against the 
flange locking surface of said second course block, 
said anchoring matrix being distorted by the lock 
ing surface of said second course block and said 
matrix being fixed in position between the first and 
second course blocks by the distorted interposition 
of said matrix between said first and second course 
blocks. 

14. The retaining wall of claim 13 wherein said wall 
has a serpentine pattern. 

15. The retaining wall of claim 13 wherein said block 
body lower surface has a smaller area than said block 
body upper surface. 

16. The retaining wall of claim 13 wherein said block 
body front surface is concave. 

17. The retaining wall of claim 13 wherein said block 
body front surface is substantially planar. 

18. The retaining wall of claim 13 wherein said block 
body front surface is faceted. 

19. The retaining wall of claim 13 wherein said block 
flange comprises a set back surface, said set back surface 
extending from said flange in a plane parallel to the 
block upper and lower surfaces and towards said block 
front surface to adjoin said flange locking surface. 

20. The retaining wall of claim 13 wherein said first 
lower course block comprises a flange adjacent said 
first course block back surface and extending down 
wardly from said first course block lower surface, said 
flange comprising a locking surface adapted to nest 
with an edge of an adjacent block. 

k k 
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1. 

EX PARTE 
REEXAMINATION CERTIFICATE 
ISSUED UNDER 35 U.S.C. 307 

THE PATENT IS HEREBY AMENDED AS 
INDICATED BELOW. 

Matter enclosed in heavy brackets appeared in the 
patent, but has been deleted and is no longer a part of the 
patent; matter printed in italics indicates additions made 
to the patent. 

AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 

Claims 1 and 13 are determined to be patentable as 
amended. 

Claims 2-12 and 14–20, dependent on an amended claim, 
are determined to be patentable. 

1. A retaining wall comprising at least a first lower course 
and a second upper course, each of said courses comprising 
one or more composite masonry blocks, each of said 
masonry blocks comprising: 

(a) a block body, said block body comprising a front 
Surface and a back Surface separated by a distance 
comprising the depth of the block, an upper Surface and 
a lower Surface separated by a distance comprising the 
height of the block, and first and second sidewall 
surfaces adjoining said block upper and lower 
Surfaces—both said first and second sidewall Surfaces 
each comprising a first and second part, said sidewall 
first part surfaces extending from said block front 
Surface towards said block back Surface at an angle of 
no greater than ninety degrees in relationship to said 
block front Surface, said sidewall second part Surface 
adjoining and lying between said sidewall first parts 
and said block back Surface; and 

(b) a flange affixed to the block adjacent said rear surface 
and extending downwardly from said block body, said 
flange comprising a locking Surface adapted to nest 
with the next lowest course of blocks, said locking 
Surface extending downwardly from the plane of said 
block lower surface; 

said wall further comprising at least one anchoring matrix 
interposed between a portion of at least said a first course 
block in said first course and a portion of at least said a 
second course block in said second course wherein the 
lower Surface of said second course block is positioned on 
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top of the upper surface of said first course block, the block 
flange of said second course block being positioned adjacent 
and behind the block back surface of said first course block, 
wherein said anchoring matrix is distorted downwardly 
between said first course and said second course solely by 
the flange of one or more blocks in said second course block 
flange, and wherein said matrix is fixed in position between 
the first and second courses solely by the distorted interpo 
sition of said matrix between blocks in said first and second 
course blockscourses and the weight of and frictional 
forces attributable to said second course and any other 
courses above said matrix. 

13. A retaining wall comprising at least a first lower 
course and a second upper course, each of said courses 
comprising: 

(a) one or more composite masonry blocks, each of said 
blocks comprising a block body comprising a front 
Surface and a back Surface separated by a distance 
comprising the depth of the block, an upper Surface and 
a lower Surface separated by a distance comprising the 
height of the block, and first and second sidewall 
Surfaces adjoining said block upper and lower Surfaces, 
said upper and lower Surfaces adjoining said front and 
back Surfaces, and said front and back Surfaces adjoin 
ing said first and second sidewall Surfaces, wherein 
each of said surfaces meet to form an edge and wherein 
at least said a second upper course block in the second 
upper course comprises a flange adjacent said second 
course block back Surface extending downwardly from 
said second course block lower Surface, said flange 
comprising a locking Surface adapted to nest with an 
edge of a first lower course block in the next first 
lower course; and 

(b) at least one anchoring matrix interposed between a 
portion of said first course block and a portion of said 
second course is positioned on top of the upper Surface 
of said first course block, the back edge of said first 
course block being nested against the flange locking 
Surface of said second course block, said anchoring 
matrix being distorted downwardly between said first 
course and said second course solely by the locking 
Surface of one or more blocks in said second course 
block, and said matrix being fixed in position between 
blocks in the first and second course blockscourses 
solely by the distorted interposition of said matrix 
between blocks in said first and second course 
blockscourses and the weight and frictional forces 
attributable to said second course and any other 
courses above said matrix. 


